With
With the same methods of procedure as mentioned in the previous paper (1925)1) tests were repeated in the spermatozoids and egg cytoplasm of Cycas revoluta last autumn, special attention being paid this time to fertilization. In the present investigations the reaction of the whole or at least a large portion of the cytoplasm could be observed by taking advantage of the fixing properties of iron chloride, neutral violet extra which is acidic in solutions, and rongalitWeiss.
The reactions of the spec rnatozoids were quite the same as those found in 1924, but it was found that the negative result obtained with the anode prussian blue method is not really in contrast with the positive result obtained in the case of the egg cytoplasm by this method, but only an apparent contrast merely due to the nonpermeability of the sperm cells to the solution of potassium ferrocyanide. In eggs before fertilization, the results were also the same in all tests as those reported before, the only exception being the result obtained with neutral violet extra.
With this staining agent the cytoplasm of eggs before fertilization was violet, or blue and red red as was expected from the results of the preceding investigations. In some eggs taken from ovules which were left untested for more than six weeks after being removed from the plant, the cytoplasm was red, as was observed in the preceding year. In others, on the other hand, it was pure blue, and these eggs seem, as will be seen later, to have been those already fertilized. It seems, therefore, to be probable, that if eggs are unfertilized, the cytoplasm tends to take on more of the red stain the older it is. But exact tests are left for further investigations. In one instance a spermatozoid which had almost passed into the egg was found to be blue with neutral violet extra, while the egg cytoplasm around it was violet. In eggs immediately after fertilization, the reaction was still positive with the anode prussian blue method, but no longer negative with the kathode method as in the unfertilized eggs. In the latter method of procedure the cytoplasm became intensely blue in striking contrast to the reaction before fertilization. Another remarkable contrast was seen with neutral violet extra. With this staining agent, the cytoplasm of the eggs before fertilization was violet, or blue and red mingled, but after fertilization the cytoplasm showed no tinge of red, but was pure blue just as were the spermatozoids. With rongalitweiss no appreciable change was recognizable in the early stages of development after fertilization, just as in the case of the anode prussian blue method, but when the proembryo came to the cellular stage the positive reaction was recognized in nucleoli only, the other part of the cells remaining unstained.
It was in a slightly earlier stage, before any cellular structure was recognizable in the proembryo, that a very remarkable contrast between the tests made with both prussian blue methods anode and kathode, was again observable. In this stage the reactions were just the contrary of those before fertilization, but quite the same as those of the spermatozoids. As the development in this stage went on, the contrast between these two reactions became less remarkable, and when the suspensor began to develop, this contrast was recognized only in the tip of the suspensor, the region of the embryo proper, where the mitotic activity must be vigorous.
The general results obtained with both prussian blue methods may be seen in the accompanying microphotographs. Pollen tubes hanging down from the roof of nucellus were seen, but they '
ere not yet full grown , a situation which indicates that the eggs are yet unfertilized. Tn c, a clear space due to the contraction of the cytoplasm is seen in the upper part of the egg. I), d. Material from Naha.
Pollen tubes were broken, and fluid was seen in the vicinity of the pollen tubes as well as the archegonial chamber and its vicinity. Both in I) and d, a part of the cytoplasm is separated from the egg membrane. In cl, two eggs are shown. F, e. Material from Naha. Pollen tubes dried up. This indicates that fertilization is over. In F, a clear space around the cytoplasm, due to the contractionn of the latter, is seen. F, f. Material from Naha. Pollen tubes dried up. These two eggs were taken from one and the same endosperm. Therefore it is highly probable that they were almost in the same stage of development. In F, a clear space clue to the contraction of the cytoplasm is seen in the upper part of the egg. In f, only the lower part of the cytoplasm is seen.
Both these eggs are assumed to be in the free nuclear stage of proembryo.
Several rings seen in f are air bubbles. These air bubbles are seen also in figs. g and h.
(i, g. Material from Naha. A cellular stage of proembryo. In G, some parts of the proembryo are blue, others unstained. In g, there is no marked stainingg in the whole proembryo. H, Ii. Material from Naha. A suspensor stage. The positive reaction is marked only in the tip of the suspensor, the region of the embryo proper, shown in IT. 
